Immunodominance is altered in T cell receptor (beta-chain) transgenic mice without the generation of a hole in the repertoire.
Despite the tremendous plasticity of the TCR repertoire, T cells recognize a limited number of antigenic sites (frequently a single site, or immunodominant epitope) on a complex protein Ag. Current models suggest that the immunodominant epitope of a complex protein is the processed peptide that binds to the MHC molecule with the highest affinity. Conversely, the inability of the T cell population to recognize a specific epitope, termed a "hole" in the repertoire, can prevent the immunodominance of a peptide despite efficient processing and MHC binding of the peptide. The role of specific TCR alpha- or beta-chains in determining MHC restriction and recognizing specific epitopes is complex and incompletely understood. To evaluate the contribution of each TCR chain to the functional diversity of the T cell repertoire, we investigated in vivo the T cell response to phage lambda-repressor protein in transgenic mice expressing a single rearranged beta-chain gene (C57L beta mice) in association with the complete germline alpha-chain repertoire. Our results demonstrate that expression of the TCR beta-chain transgene alters the immunodominant epitope recognized by T cells. However, after immunization with the appropriate peptide the transgenic mice can also respond to the nonimmunodominant epitope; thus, the expression of the TCR beta-chain transgene does not create a hole in the repertoire. These data indicate that the primary site, or immunodominant epitope, of an Ag recognized by T cells can be altered by the preimmune TCR repertoire independent of antigen processing and MHC affinity.